The ESCRT-deubiquitinating enzyme USP8 in the cervical spinal cord of wild-type and Vps54-recessive (wobbler) mutant mice.
Usp8 is a deubiquitinating enzyme that works as regulator of endosomal trafficking and is involved in cell proliferation. "In vivo" USP8 is predominantly expressed in the central nervous system and testis, two organs with highly polarized cells. Considering that neuronal cell functionality is strictly dependent on vesicular traffic and ubiquitin-mediated sorting of the endocytosed cargo, it could be of relevance to investigate about USP8 in neuronal cells, in particular motor neurons. In this study, we found that USP8 is expressed in the gray and white matter of the spinal cord, labeling neuronal cell bodies, axonal microtubules and synaptic terminals. The glia component is essentially USP8-immunonegative. The partial colocalization of USP8 with EEA1 in motor neurons indicates that USP8 is involved in early endosomal trafficking while that with Vps54 suggests an involvement in the retrograde traffic. The variant Vps54(L967Q) is responsible for the wobbler phenotype, a disorder characterized by motor neuron degeneration. We searched for USP8/Vps54 in wobbler spinal cord. The most worth-mention result was that wobbler oligodendrocytes, in contrast to the wild-type, are heavily USP8-immunoreactive; no significant modification was appreciated about the cellular expression of mutated Vps54. On the other hand, as to the neuronal intracellular localization, both USP8 and Vps54(L967Q) did not show the typical spot-like distribution, but seemed to accumulate in proteinaceous aggregates. Collectively, our study suggests that in neuronal cells USP8 could be involved in endosomal trafficking, retrograde transport and synaptic plasticity. In disorders leading to neurodegeneration USP8 is upregulated and could influence the neuron-oligodendrocyte interactions.